Intracranial subdural haematoma is a rare complication of spinal anaesthesia. This report describes the case of a 31-year-old woman who presented with post partum headache following spinal anaesthesia for caesarean section. Bilateral haematomata were evacuated via burr-holes performed under total intravenous anaesthesia and the patient made a complete and uneventful recovery. The recognized causes of subdural haematoma are discussed. FIGURE 1: Bilateral subdural haematomas (1), haemorrhage in the basal ganglia bilaterally (2') and in the right thalamus.
Intracranial subdural haematoma, either spontaneous or following regional block, can result in severe and permanent neurological deficit 1 . This is a rare complication however, especially as a sequel to routine spinal anaesthesia. We present a patient who developed chronic subdural haematoma three weeks after a caesarean section performed under spinal anaesthesia.
CASE REPORT
A 31-year-old woman was admitted to a local hospital at term following a normal pregnancy. An elective caesarean section was carried out under spinal anaesthesia. From the information available concerning anaesthesia and surgery, spinal anaesthesia was induced with a 22 gauge needle using 0.5% heavy bupivacaine. A healthy infant was delivered, the anaesthetist recorded no complications, the operation was uneventful and the mother was discharged five days later.
She did well until the fourteenth day after surgery when she complained of absent-mindedness. The day before admission to our hospital (the third week after caesarean section) she had noted pins-and-needles sensation on her right side, as well as headache and speech disturbance. On neurological examination, the patient was sleepy but oriented (Glasgow coma score 12). She opened her eyes in response to her name but did not react to complicated commands. Physical examination revealed right hemiparesis.
Magnetic resonance imaging (MRI) showed bilateral subdural haematomata; 18 mm at the widest diameter on the left and 4 mm at the right frontotemporo-parietal region. Adjacent cortical sulci, particularly on the left side, were diminished and there was a pressure effect on the ventricle (Figure 1 ). Haemorrhage was identified at the basal ganglia bilaterally and in the right thalamus. MR venography suggested venous thrombosis inferior to the superior sagittal sinus.
The patient had no history of cardiac or respiratory disease nor any known coagulation disorder. She had delivered a baby 18 months earlier, also by caesarean section under spinal anaesthesia. She had no compli-cation then other than headache which lasted for a few days. There was no history of trauma during her stay in hospital or after discharge. She was on no medication prior to the onset of her neurological deterioration.
Apart from a low protein S level, full blood count and coagulation profile were normal: haemoglobin 12.1 g/dl, platelets 369 x 10 9 /l, prothrombin ratio 1.01 (control 0.9 to 1.5), APTT 24.5 s (control 24 to 50 s), antithrombin III 25.8 mg/dl (normal 24.9 to 33.1 mg/dl), protein C 106% (normal 70 to 140%), protein S 30% (normal 60 to 140%).
The patient underwent surgery for evacuation of the haematomata. Anaesthesia was induced with propofol, fentanyl and vecuronium and was maintained with total intravenous anaesthesia. The subdural haematoma was evacuated via two burr-holes. Her control MRI the next day indicated a resolving haematoma on the left and no significant change in the haemorrhagic areas in the basal ganglia. The patient made an uneventful recovery, was left with no neurological deficit and was discharged six days after surgery. All symptoms remained completely resolved at the two-week and three-month follow-ups.
DISCUSSION
Subdural haematoma is an unusual complication of lumbar puncture. In previous reports it has been associated either with dural puncture using a largebore needle for lumbar myelography or with accidental dural puncture with a Tuohy needle [2] [3] [4] [5] . A search of the literature revealed that subdural haematoma due to lumbar puncture during pregnancy is also rare [6] [7] [8] . The risk of a subdural haematoma in a parturient arises from physical pushing during delivery 9 . However, our case was an elective caesarean section and there were no pushing efforts that might have increased intracranial pressure. Intracranial subdural haematoma after caesarean section under spinal anaesthesia is very rare. The largest published series of subdural haematoma secondary to regional anaesthesia revealed that only two of 434 reported cases located within the cranium were linked to primary spinal anaesthesia in pregnant women 10 . Another study collected 30 subdural haematoma cases following lumbar puncture. Five were related to obstetric procedures and only two were secondary to subarachnoid block. In these cases, 21 and 25 gauge needles were used respectively 11 . In terms of the frequency of spinal, epidural, and caudal anaesthetic procedures throughout the world, haematoma of the lumbothoracic or cranial region is an extremely rare complication 10 .
The cause is generally believed to be persistence of the opening in the meninges made by the needle with continuing leakage of cerebrospinal fluid (CSF). This may cause a decrease in intracranial pressure with retraction of the brain from the dura mater. Araki 12 suggested that the mechanism of formation of chronic subdural haematoma is related to the vulnerability of the parasagittal structures. Increased mobility of the brain in this region results in stretching of superior cerebral vein and arachnoid granulations. If a superior cerebral venous laceration occurs, an "acute" subdural haematoma develops. However, if only the arachnoid granulation in the parasagittal subdural region ruptures and the superior cerebral vein remains intact, leakage of CSF causes a "chronic" subdural haematoma.
It is well known that post dural puncture headache may mimic or unmask pre-existing neurological conditions [13] [14] . Subdural haematoma may develop after dural puncture in healthy individuals even after an uncomplicated block and use of a needle of small calibre. An increase in intracranial pressure because of coughing or Valsalva maneouvre may increase CSF loss through the puncture site 15 . Cohen et al 16 reported a case of bilateral subdural haematoma and considered cerebral atrophy a contributory factor in the development of subdural haematoma following dural puncture. The link between the haematoma and spinal anaesthesia in this case is not proven. It is possible that the subdural haematoma occurred coincidentally and was entirely unrelated to the lumbar puncture. A spontaneous haematoma may occur in patients treated with anticoagulants 17 . The development of the subdural haematoma could be facilitated by the administration of calcium heparin and diclofenac sodium in the postoperative period. It may be secondary to bleeding diathesis, arterial hypertension or vascular abnormalities.
There seem to have been no risk factors predisposing our patient to haematoma formation. The investigation on admission demonstrated no vascular abnormalities; however the coagulation profile showed low levels of protein S. Protein S is a nonenzymatic and vitamin K dependent cofactor of activated protein C 18 . Without protein S, the anticoagulant function of protein C is almost depleted. Hereditary deficiency is an autosomal dominant disorder and is associated with familial thrombosis 19 . Normal pregnancy is one of the causes of an acquired deficiency of protein S and the normal decrease in functional protein S activity during the early puerperium may be partly responsible for an increased risk of postpartum thrombotic episodes 19, 20 . Either in hereditary or acquired cases, E. A. AKPEK, D. KARAASLAN ET AL Anaesthesia and Intensive Care, Vol. 27, No. 2, April 1999 low-dose heparin regimens are used for prevention of venous thrombosis and carry little risk of major haemorrhage 21 . Spinal anaesthesia should be planned carefully, and timed to avoid the effects of prophylactic heparin 22 . The low level of protein S in our patient as well as the hypercoagulable state of normal pregnancy may have precipitated the venous thrombosis identified by the MR venography.
After her previous caesarean section, the patient gave a history of headache for a few days, but because no investigation occurred its significance is uncertain. It has been demonstrated that subdural haematomas can resolve spontaneously, raising the possibility that some post dural headaches may, in fact, be the result of an unsuspected subdural haematoma that ultimately disappears 23, 24 . Consequently, the true incidence of haematoma is unknown. "Chronic" subdural haematomas must be included in the differential diagnosis of cerebral problems that occur during pregnancy, in addition to bleeding aneurysms, arteriovenous malformations and eclampsia 23 . When persistent headache follows lumbar puncture, the physician must consider the remote possibility of this complication 9, 24 . If the patient develops neurological signs, referral to a neurosurgeon and a computed tomography brain scan is warranted 24 .
